Diagnosis, Prevention and Management of Thromboembolism
Mr David Negus and Mr C R K Rickford (St Thomas' Hospital, London SEI 7EH) Practical Problems in Diagnosis Thromboembolic disease is now responsible for between 2000 and 3000 deaths a year. Increasing awareness of the problem has stimulated the development ofmany methods of diagnosis. Many are insufficiently reliable, too expensive or too complicated for routine clinical use, and this account will be confined to those most generally available; phlebography, 1251-fibrinogen uptake and Doppler ultrasound. Careful clinical examination must never be neglected, for although many deep vein thromboses produce no physical signs, failure to examine thoroughly will mean that many others remain undetected.
Phlebography
This is the single most useful method of diagnosis. The ascending route is usually used (Fig 1) ,with help from an image intensifier; the pertrochanteric or perfemoral routes are reserved for precise delineation of the iliac veins and inferior vena cava. Phlebography both demonstrates the site of thrombus formation and indicates the degree of fixity (Fig 2) . The simple diagnosis of 'deep vein thrombosis' is no longer sufficient. Correct management depends on the site and fixity of the thrombus and adequate diagnostic descriptions should therefore be 'fixed lower femoral thrombus', 'floating common femoral and external iliac thrombus' &c. Phlebography is mandatory in patients presenting with hmmoptysis or other indications of pulmonary embolism, for many minor emboli are 'warnings' of subsequent major embolization. Phlebography should be available wherever major surgery or the care of the seriously ill is undertaken.
The chief disadvantage of phlebography is its unsuitability for repeated monitoring. The screening techniques most generally used are 1251-fibrinogen uptake and Doppler ultrasound.
125I-fibrinogen Uptake This is the most accurate method for the detection of thrombus formation in the lower thigh or calf (Flanc et al. 1968 , Negus et al. 1968 ), and has provided the basis of many trials of prophylaxis. Care should be taken in interpreting the results of such trials, for failure to prevent the formation of clinically insignificant calf thrombi does not necessarily mean that propagation and the incidence of pulmonary embolism is unaffected. For instance, elastic stockings fail to prevent small thromboses detected by 1251-fibrinogen (Rosengarten et al. 1970 , Browse et al. 1974 ), but they do appear to be effective in reducing the incidence of major pulmonary embolism (Wilkins et al. 1952) . 1251-fibrinogen is useless above the inguinal ligament or in the presence of healing wounds. It is contraindicated in young or pregnant patients. It is not very suitable for routine clinical work because, with its extreme sensitivity, it detects thrombi which are of little clinical significance. The method's main place is in research.
Doppler Ultrasound
This method detects venous occlusion from knee level to the inferior vena cava (Sigel et al. 1968 , Strandness et al. 1967 . The method and its accuracy have been described (Evans & Cockett 1969 , Yao et al. 1972 . Total or partial venous obstruction is indicated by complete absence or a diminution in signal and such changes should usually be further investigated by phlebography. The exception is in the patient who presents with calf tenderness or swelling. If Doppler ultrasound indicates no propagation above the calf and if the radiologist's work load makes phlebography difficult to obtain, anticoagulant treatment can reasonably be undertaken with continued daily Doppler monitoring. Doppler ultrasound would seem the ideal method of routine surgical ward screening (Evans 1971 , Mcllroy 1972 . A year's experience at St Thomas' Hospital has shown that it is not entirely satisfactory in this respect. This study will be the subject of a further report. Briefly summarized, it has shown that: (1) Patients at risk are those over 35 undergoing abdominal surgery and those with a past history of deep vein thrombosis and Doppler monitoring can be safely confined to this group. (2) Monitoring must be undertaken daily from operation until the patient's discharge from hospital. (3) Popliteal and femoral thromboses are reliably detected but early, nonocclusive iliofemoral thrombosis may be missed. (4) The logistics and occasional unreliability of Doppler screening make a simple and reliable method of prophylaxis preferable.
Mr I C Gordon-Smith (The Middlesex Hospital, London WIN8AA) Nonmechanical Methods of Prevention [Summary] During and after operation changes occur in the blood which are believed to predispose to thrombosis. Such changes, notably in coagulation factors and platelets, have been termed the 'hypercoagulable state'. Three groups of compound in particular have been employed to influence this state, the heparins, oral anticoagulants and dextrans. In each instance the desired action has been the prevention of unwanted intravascular thrombosis without promoting concomitant excessive bleeding.
Intravenous heparin after operation was shown by Crafoord & Jorpes (1941) to reduce the incidence of fatal pulmonary embolism, but this therapy, being both potentially hazardous as well as expensive, was superseded by oral anticoagulation. Sevitt & Gallagher (1959) employed phenindione prophylaxis in patients with femoral neck fractures and were successful both in markedly diminishing clinical deep vein thrombosis (DVT) and abolishing pulmonary embolism in treated patients. Their results were widely confirmed. In a similar patient group dextran 70 largely prevented DVT (Ahlberg 1968) but in high risk general surgical patients episodes of pulmonary embolism were not affected by dextran (Brisman et al. 1971) .
However, the problem of these studies was the diagnostic criteria employed, in that both DVT and pulmonary embolism are difficult to diagnose with certainty when relying on clinical signs alone. The introduction in recent years of the 1251-fibrinogen technique for the accurate diagnosis of DVT has led to a rapid reappraisal of the three compounds already discussed.
Using this technique neither Pinto (1970) nor Lambie et al. (1970) were able to demonstrate that warfarin resulted in any reduction in the incidence of DVT after operation. This is, perhaps, not surprising in that neither in these nor in the previous studies was the warfarin effect established by the time of operation. It is to be noted that these fibrinogen studies have not refuted the claim that such prophylaxis lowers the incidence of major proximal thrombosis and of pulmonary embolism.
